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Abstract of JP9051256 

PROBLEM TO BE SOLVED: To reduce switching 
time and to decrease the control power (switch 
current) by detecting an operating state of the 
power bipolar transistor(TR) so as to adjust a 
current flowing to its base terminal. 
SOLUTION: The power bipolar TR Q1 is an npn 
bipolar TR to be controlled. An emitter terminal E 
of the TRQ1 is set to a ground level (=0V). Then 
a collector terminal C is connected to a positive 
voltage source Vcc via a load X. A caption B 
denotes a base terminal. Furthermore, the 
controller consists of a 1st controller, a 2nd 
controller and a power supply 3 supplying a base 
current to the TR. A line connecting them 
indicates a flowing state of a base current. Then 
the base current from the power supply 3 is fed to 
the TRQ1 via the 1st controller 1 and the 2nd 
controller 2. Through the constitution above, a 
switching time is reduced and the control power 
(switch current) is reduced. 
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1 1 ©so^^s 
2 -* 2 <z>«itpM 



*# 88^9-5 1 286 



f r^®j t raa»j ©2ra©ttJB& 

msmtim^u b 9 >?7*©«Hjwc*» 

5 >^**©gK^tJWi£ffi£3M£iRa&3 <t a CiMB± 
*©MMftB. 

*H©«ffi*S*^-rs*8B**r^ T 

WW. 

CW*^3] fflBM^©IHflPi«©ttM3MSI* N iuI3« 
H*#3U1 fuf3!8-©fffl®3£a©a£^fc?iuf3^- 

©£sg?£Buf3^-*««t#«-5 i o ^ 
[hi&b 5 ] wmmtikw #-9 b 9 

yvxtifi, ^©2o©±4S^©K*Huf3^-^«^i: 

©ismm. 

im&m 6 ] wammm h*>i>x* <D~i(D±m? t 

ti3«©**fflM^^-5 h5>^^©»JSl^So 



(2) 

2 

«rB*ruD^««©t^^«tt, HufBSI^H^fcait 

io T> ^-©«^fc<fcotiflBS*^W#-7 b5>^ 
r^aj raaRj «<BK£:iS;b#j«>3«fc 

o & X<b&tt*D bfc £ ttBMB&Jfllfil h7>^^ffl± 
*£?l»©ffi^<B©tt<S£H£U fflC HHSj 
r*aj ttSk^tebSBftt, mif3®-©«^T-Biit3tt 

bTfct b&TmiI3ftiJffllffl b 5 >5>**©ttttH£Sfl?|l* 

t*iic«i*n*, it*#a5ci:-r5if«^2tf3 

S?l3m-©ffiiJfflIS®»±> miI3«ltltAP^T> ^-©M^ 

bfe^*l±mrf3»OTffl b 7 >^^©«i*H«U m 
b5>S?^^©±i|IHF*aii"r5«IIB 

^m^sstnttDfe^ $e»{3S9f3±««tfit©, mtmrn, 
30 y-f 2T- i«©a!iHW[«)KC)eH , r«a^ttfta*TWi& 
Tuwawwffl b 9 >^ ^©tt«B«*jiPi»-r 3 «t a t 

m#m 1 1 1 Bui3^-©fs^i±, mmm-(Dm^i> u 

< ttlul3m-©iU®SS©ai^4S?©*fit*) L < tt'tl 
9 Sfcfi^*^ 1 0 {ci3«©S7Jffln^f ^-7 b 9 

>^^^©©jffli^ao 

im&mi 2] Bul3^-©fg^|± s MiBnu^^JS^i: 

40 rnm^z v^4s?ra©s(sdi-efeSs ^^^^a-rs 
^*«9*fct±if*jsi o(3i3®©»^ffl^-r^-5 b 
9>^^^©$fj®^a. 

©^iqi^te^bfecit^aibT^n&fflos, ^ i:Sr 
-r #—7 b 9 >^^©»jffli^ao 

so -o©##jts£g^s*u a«f3^-©»Jtai^att#s 
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U £ft£©S^fi©itJI&8¥^S<fcdfc&'<-*i|(l 

[0 0 0 1] 
[0 0 0 2] 

[$£*©&«] mz&mvm-i: lt, 017 t^-rig 

IES«^*^-rSo 01 7tC:}3V>T\ QltttMCn 
pnf;t-f*-7 h5i/y7*7f, 
j& 3U**^ttJUffX*#LTIE©«<ftfcl^Sft 
TV^„ Qu£Qdi± s b 5 Q 1 O^— Z^m 

#£tti&bfc t>i££3l£S^fc *)?Z>tzlsb(D Y 7 
^T'ifeSc £©QuiQdtt*BMl*j£*j&£ftT:fc!J, 
Qulipft*;HM0Sb7>^^t% -t'OV— X 
^&IEm<ftVp£ii«#;*ftT^5<> Qdlin^t^l/ 
^MOSb^>^^T% ^©V-^iBfffctjgjfc (=0 
V) *b<tt*«ttV«CliSrSftT^*. ?lTQu 
i:Qd©^-hi|ii?tt01 7#TN *8?G£g^£ft> 

#© F W >4fS^ tt^-^ffitrtR x^ltQl ©"<— 

[0 0 0 3] iMPSBiWra. ^-Fiii^GlcgS 

^-h^G£^3^£J|©m#f?in£;Jl3 

**Qd<±jg»r£tu h7>^^Q 1 <Dt-^*HI?C 
fct«Mf*Rx£&bTS^#&iia;*ft.5o ;©tl©f 
Sfcfifct&J^Vp/RxT'fc-S. dOffi^RxCDffilft 
ttttx h7>y**Ql#3l^*j£#Ht*SaH-©C 

<&g&S&|g©^-*«^©&S££§w-*>ft3J;^ Jt 

2 fit h7>^^4Mt5i3&i^ 

01 8fc^bfcJ;5&EfflPWIVH Wt-*©#§fi£g3t 

T-*5 h5>^;**Q 1 1~Q 1 6£bTteJi;*ftT^ 

§ o 

[0 0 0 4] bfrU ±f3©idfcfPJffli;eB#> 018 
t^bfeid^HfflPWM-r y^-tom&mmt b 



(3) 

B\ WT©<fc5£F t gB#£bS;:i:#&-5o -f&fct>> 

»' Tb£5o dOdfcttjgSWtPWM^r+UT^iS© 
-URftffittTbSsdiK b < (frwatixiiaftAi* 

* b fc V > t V > o % 7L tfi e f£ £ P&g 

^nstf, t«*iih7>^^©^'f >y^>^jaa[i:it 

tfcbT> fUfflbT^fcPWM** VTj^i£&#2kHz 
gJKfc+7Xg^-3fe©T% fc^P^jat^ftfta^fc. 
[0 0 0 5] b*»U Ci©J:-55fclHWI*«P«fc-J-4*»i: 
bT01 9©i?&IIlB&*>#S£ftTV<.3o -ftfcfc 1 9 

jo 90^10^ fcfrt>ft&«»£*©*?7*; w ^ • *m 

#f :EDD-9 0-6 4/SPC-9 0-6 3 x p. 
5 7~6 4) tC*S«^tV*:t)©TfeSc WTv Wg£8& 

m-ra. tai 9©&gfct\ ^miz&f-Bv/Vjj&xm. 
^-^&ig»i-5Sg©-gui: br^^nr^s 

«#ift£fci01 8©<fco&HfflPWM[ell&t:fcW--5 
h7>^^^t«jf^{±^ifp]bT-feSo 019pK SI 

[0 0 0 6] ^©.ta^lHlESOS I T<DfflffilZ&^X, 

TbiOo f©fetf)Sl 9©[i]l^&K:*5V^T^i^ SITa 

tta^wcs i T^bT^-b»siiS^-r5 
s it©ki/^> • v-^nB©«E*tWEP"r* r v 

ttZbs rjt«Sj ©m^H§is r Hj fcj&fj, r^-> 

tffl^ipJt^o S I Tfci'J>b©IH&e>y- h«^©«if& 
A J ^^T*S«bTV>5jifiJ^r^ 'J 7C i^tiil 

DStt^tcifiDbT<-5o "T-Si: rjt^Hj ©tB^a 
r Lj i:£t), £ttvxmv>f-h 

[ 0 0 0 7 ] 0 2 0 tt, ±f3©y- h««£CD«6^i: S I 
T© > • V-^M*EV D s©^»Sr^bfc1ttt0 

x-feSo ^©ft'jffli^g^^^ie.n-c < s^a y/m^ 



5 

©ttVDSBft*i&C«*l6HlfcSiE»>* %mm<Dfcifi& 
[0 0 0 8] LfrU ±I3©«to^iIK«fiST-{iWTO 

»£*b»sK£©*sfc<y- h*ttfc*bTv»a© 

M-to bTd© rjtsRiij ©SmMi^a^fg^gfcBI 
£:tt$ui:bTO-5©T\ t> b-'^u^SSiE^SSnfcift^© 
jifiS«tt^©^-f 5.><^t r^y-hlUSSj #f£»b 

fcW&ctk s i T©«^«±jagafpfre,^->^-7-r5 

tt*tt*^WSWfc*>oTbS-3. -r& 

[0 0 0 9] irt, b ®E&j ic/vi*®-* 

&SoT^5 rjtttsj ®-n;i/*iB»tt* S I T©rtgp 
©iifiJ'J>^¥U7'©*#*s Tit^j CDffifgtMbT 
^#:gv>;ifc£liritti:bT^S. -rfctn^ 7* 

#iil5iT-£3£:fcfc|SSe>-r, V DS ©ffi*g#;*:g < £ »K jS 

[0 0 1 0] $e»K:^={3Ji, FW> • V-*lffl«E 

3J;-5tC;|ilfig£ftTV^o 019T- T3T>y 

JfiM^ia l 7 ©^figtfe^TJi^Wt h 5 yvzk 

#QutQdT'3ibT^.5#s £fte>©«|]5|C rfffcc 

4.©T-fe»), d©C fcttBfi£©&B©«J58£f*fcSc3Iffl 
[0 0 11] 

[*W*«»ifebJ:-5i:-r*BIUH] JiLtoJ^ic, »-© 

7 y V7, *> (D^-zmmzmffi-r z> <t o & £ £ t*z- § 

[0 0 12] *««itt±E©J:"5«:iafflLSl*»*U t£ 
*©H]EStfeSf)^^p^5:v>©fi!S;^T% 



(4) 
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S&fcftWT* ^>^;**©£«MC:ttji&bT§iJ$i« 
^iS^jS^O^illS-r^cit;©^*^**^^^-^ b 

7 >$>**©ft!KiS8a&^-rscii:&@fi<ji: bTV> 

[0 0 13] 

[fflwfc*ifrrafc«>©*«] ±i3©gw^iifiK-r5fe 

*»iBC*iV^ttWB l lFlf*©ttHltlB« , f*J:'5«i 

-5 h7>^X*©^-;*^£*fbT^I{g^ (t- 
©2««©(B^ft-*A4fB-©IBI»««^ 

fro, ^-©»Jfflisai;Jiffl3i:bTiS;»t^n*:^-©ffiiJ 

[0 0 14] £fe, ^*2tf3*©^{C*5l^Ttt, 

#«Ji*t^q-r5^|gi: bT N 'J>^<h*)«^3ffl^W^ 
-v hv>^^©n^^^4S^i:j:~ s>*4gmB©« 
(SiM^t^n-rs«t6^#-rs«figi:-r?,o ±13© 

[0 0 15] »*JI3t:ia«©«lflC*V^Ttt, 

^-©w^a^ h5>^^©i& 
fwa§stft»j-r-5«tifc bt, '>*<tt.=3^^^4i? 

[0 0 16] »*S4tC|3«©^{c*3VATtt; 

-Xi&T-iKDffllZ, ^-^^^©2-P©^^® 
40 4J;-5CffiR*nfe«^4:-r4. ^*5> ±l3©«figtt, 
0U;ifcf&i304, H5tw-r*tt©JB»Cffia"r«. 
[ 0 0 1 7 ] If 5 £f3*c©l&B3K:fe^-tl±, 

^©RSC, ^mmV^>iy^1fis ^©2o©^^- 

©ws^-^WiSEii^s^^aiSAsas «ta lzmmzn 

8 C:a*-n!K©J&ffiCffi£-r*. 

[ooi8] sf*«6^:IB«©^B > §t^v^■r^i > 
so h 5 vmmvtmt) b < tt±«§?pa©ffitn; 



t£9B ¥9-5 1236 



7 

o tz&xDmmn 3t"— k&> mmm h7>^ © -o 
[0019] if*3S7tI3ig©^t^}v^T^i, 

jW^ttJTCfc S i: £ £±4$? K ©J6tfi<i©«iti{it £$« 
[ 0 0 2 0 ] lt*S8 tf3«©^BJt*5^Ttt, 

±i3©*fi£i^ ^j^«^i30 i 2\z7fi-tmm<Dr*m 

[0 0 2 1] if^JS 9 \Zidffi<DftW\Z&^X\Z. 

Sg-©ffiiJ0Piggli, Mt3©«ltgt3iO^T^ Sg-©«^£ 

$ ttffilfiiffl >^**©£^H©ffi^{i©ttlM 

ate n«j njjjij ^sg^tigbsis 

tt N Sg-©«^T-Mf3tt<S£^b;fcflii^ 

r> tz. Z. t £ t>mn bT fcfc b»t ffiHWl b 5 > f> ©tt 

[0022] s *>izm$m. i o ck«o»mc*^t 

^ ^te b$&«>£ «t a ££*b&tft*a ufc t £ iwmm h v 

*©£^s«®?-s£itM#^ttbA&> *6c«na 
±«^tt©, iwa»«^'f*-i*®a»iHia««tjBH'r 
zm*te*mgx®tbxfflfflm \- ? >^**©*tM£ 

03i««f30i 4{c?x-rmag©}f^tffl^-rso 

[0 0 2 3] ife, SfsRS 1 1 Ct3«ffl^{C*lAT 

tt, fg-©®^ b-a g-©{g^*> u < itm-mm 
StmamtiWZ-amQ.b b < t±^ne. £9ft*n b < f 

£ffl^£ffl^5£-5K#§fi£-r.5o ifjfcJlU 2 £13 



(5) 

tbiiSrfflV^T ^-^»^©^[p|AS|E^ bfc CI i: 

u *n*m-<Dm^h\sxm^z>&o\zmf&*z>° 
[oo2 4] tfcv it 1 4 iznmvmn^is^x 
$&©«#ffl^#-5 b5>^**#*?i-en© 

y**©±^BB£^3««tfit£tfc*nu cifte>©« 

[0 0 2 5] 

wmi *-*\ w*s i ®««t:*v>Ts m-vmm. 

Uhtes MI3IK-©«e*^It^bfcJ:-5^ «7Jffl^-r 
ftV>fc?)^-S^^©^t6**^5*)©T-fe>)> ^©(S 
V^5o *^b*v^Ttts d©<td^^ffl*J^B(c: 

30 f^5J;at:«figbfet.©tfe5. 

[0 0 2 6] Sfe, W*«2t*V^Tttv ^-©*Jffll^ 

t><DX'&*). mfttf.mtLxmtjm'^#-7h7>i; 

miUi£-z> h7>-^^i:lTnpni^#-7 b 

mavmiz&2>£\,>oz.tX'$>t), ^-zmm<Dmi&m 

©S*ISBS#:S<£^Tbt;-5o bfe^^T^oid^; 

?>J:a{c»««t{3MbT^ffl-r5. £fcx nv>?*?ntiLifi 
«4*ffJ:»)*«-ntt, iAI^#-7h7>^^ 

*-7h7^«g<. bfc^oTx ^©i 

£MLxz<D±oi3iftm%jBi.&-tz.£££!). mt>m^ 
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[0 0 2 7] St, b7>VZ*im 

ww&cd t § tt, ^©n i/ * * • * ^ v * mmm &nm 
-<Dffifflm&&'<-zmm&-c * s « ttffi»*Tj*t-tt 

[0 0 2 8] ^-©ftiKII^aA 5 r^aj 

r mmj &m~-mttz£g, ^-mmmmamtim^ 
*#pwm* wt-^o#baaj3Hfc bTir-*&if©i§ 

d©«fc?£B?K ^l±^-* 
SMIflE J: fcv^dfctt r-^©ffi (IE) it) 

©fwap^aa^d^s^-^mmffii^tu 

[0 0 3 0] Sitzs »*S3eD*jaK*V^Ttt, S8-© 

^ tmmmb b < i±x. =■ ^s^m &«t*q 

ftv^fflilli:, £££bv>^;^©1$te#¥ij^-r 
SfeJfcU **ffl^-f5K-7h7>^^(c^bTttl&T 
[0 0 3 1] Sfc, »*H4CD«j«fc*V'>Ttt. #J0Pffl 
9 b7>^^o^- *«8?i;©IHfc:> 

•TS*)©T-fe5. 
[0 0 3 2] ^*^5(c:*V>TJi> M»fflb7> 

4«<i&-r5«^®i:^-©sijfflisa©A^4s^fc©ffl 

[0 0 3 3] £fc, BJ*H6C*V^Ttt, SKMfciK* 
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m $ titz v j h* £ «t o t jukf* e. ? 1 * is^n 
5 «*fcffijsBirc«-r «t a t mm b & *> ©t- % 

[0 0 3 4] »*B7CK«fiD«/at:*UTtt, 

<&ofei:g, unSMt5Wfflh7>^^©tt 
itrftb-£-T< ft £©£155 B»ffih7»^^fc 

5 h^>^^t*fbTg<g[tB©^-^m^«iEu 

. [0 0 3 5] Sitzs W*S8tt, «Afflm4?-7h7 
20 ^-©^IT-feSo m««#Jl3C^bfc.fc5fc«;t;;i§M 

* *nm&>ha < ■&n\X'<-xmm.t>'j>i£ < x&ts,, b 
frzizznizvvmi&T'&mtim'Uyn-^ y^yv* 

*ji«®-N©^ffS:qIi6t-r5fei6t*± N fc^tfiif* 

t*ig»-rs«to7S«^©«-a-tj± s t^-f^-7 

h7>^^ *sit»f«® ©B$ ft^T «i«gi£y -f K 
t«t^TSJ65S«©«S!£AsaEtlTV^S^e»v £©««t& 

^t-ts^ ci©«ifS&#^bT^-^s^&8^-r5 

40 [ 0 0 3 6 ] m&m 9 cia«®«iac*v^Ttts 
^-©ffiij®^a©«iiitbT^e.^^ ^-©«^ (c© 

1~1 3C«5%) ti^tWH* 

mtifciibz±oizmb*mii^tz£giwmm v^yv 
7, *? ©±jg^ mvmmomm * s <t o c 1- s „ 

c:©J;o^3•r5i:^ iR©^->^->l^tH:««!J^^aff 

a«j^«©^-^«^tftti&T-^5o a»t rjggfj 

so fc^i:S:4^ft]bTI±bi6T$iJfflIfflh5>^^^©^H 
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[0 0 3 7] *fc % mam 1 0 CB3«©«iaHc*V^T 

«W8a©^fli:bT££>K N ir©i^tit)Ti* 
tt^hfe b&#> 5<fc-5 fe£fls*l*»l bfc 2: § fcfcfSOTffl 

[0 0 3 8] £fes ffiSH 11-13 ttMIB^-©«^ 
©0!l£^bfc *>©•?&!>> IM<*1 lT'fcfc, 

«^hbT> m-©M^*> b < am-eommmoomti 

^5*)CDT-feS<, £ft£«£Sifc!&i$fgffi£*->5r>© 

[0 0 3 9] W*«l 2C:|3^Tfck §!-©{H^ 

ilbTr3V^^«ffi**Jffl-rSo 3l^*«6B:Si-© 
«»*«©iaHBfc:«-3TV^««, tg-CfWffli&a*^- 

£ * <fc a t b T V * 5 ^ V <7 * «{ii©i6ffl & HJ3 e. i> HiSflfc 

bT±#bfe^h*^->2r7iw*t-si^ih btffl 

[0 0 4 0] 1 3 fc&^TB:, tg-©ffl^§- 

&ifebfc<r££&aJbTffl^5*©-?;&£. m-VtMU 

mm.ftimtm^&ft'fz mmm v 5 >^**&m 

[0 0 4 1] |g*Sl 4fc:fcV>THU «&©•* 

ffl/W h ^ >^**©^-*^J^#&?lJjgM 

^latttfgEM). 2*u fg-©ffiiapgaii-o©,fr#ftji 
£g$!£tu Sg-©fty®gett&»*flW#-7 h5 
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<otmwm*®< .t-5 t«fiKbfct)CD-efe5o 

[0 04 2] 

[f8W©*IK<WB»] tlT> **W**MS®^J»cafit3 

iztti&?z>b(D-ab&o mi#±xFm2iz&^Ts qi 
io ^^qicx? y #m?x\ z zx-tmm (= 0 V) 

SEE?@Vcc£g$g;*ftT^.5o B{±^-^Jg?T'S?)o 
£&fcltt»-©«|»i», 2ttg=©ffi!ffl!£E& 3tt 

^^Th7>^^^Ql^i:«i|&^n5o Sfes 02 
(^2©^6(6©ff^) C^r J: -3 
— ©#J®^a©JI##&£ft^TV>T&J;^<, 
jo [0 0 4 3] cct? r^-o«iJ2W«Slj ^tts h7> 
l©«to35;«^Jffl]Mh7>^^^*IE»-rs 

£*lSfc©T\ ^a5©{t^fe^a*>*>©«^£gtti& 
tt^-*m^£#;L5«6&IE©m{i) £Si»r{§^ Cf*: 

t>t. i d-c ttiiWB^-^*?* ai *a < «t a * 

ft*b<ttHfn«(ft) ©2a*©«^#^5©^©M 

30 tg*#-rs*)©T-fes. ^-©ftijfflj^a i 
e.ixsM^siii, ^©^©«^4^a^?>jie>n 

T<3«^ (^-©®^) S«IftbTV>S. 

[0044] *fe^-©ftij^a2i:j±, m-mm& 

a 1 h 5 Q 1 ^«fe|&*n*«i(E®Jft«t>K:^ 

SU 'i>*< t*) K5>^^Q l*s^jibTV^5^ 
^©h5>^^^ffl|M^tt«l*^aU ^tlt<toT^ 

— ©©jfflisai^e) h^y^QiA-^jiens'N- 

40 JEfis ^<-^»^{ls aK^ir©di:T- 

[0 0 4 5] %13l&^ >UK- z 7Y?y f J?.t><Dnm. 

^ ^ ©!W^»i0 3 4>©^A©«t d {cm^fB^WEtcit 

0SbT{5ffifi^j{ctiiDbTV>53rffl r ^lP^j 

t), V C e (^V^^^Ci:^^ ^^^Era©»(SiM 

so " btt)> ; e©fJt)t(±vcE«:Ti s e.-r#^wr-fef), 



4*C3 ¥ 0=61 2S6 
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£ 6 fc b 5 Q 1 rtfcdWR^rir U 7#»»C#aE 

-i-*c:i:Cfe»K *->#7©|S8H£;:*i*W&;**iSBf 

*->#7l$lffl©ti;!)Q£lS^ 7.1 y*->#mitt&*& 

(«b<aKfeuenmtt) txtK <wR*+yT©#« 

vcE^akCJUinuT h7 ^^^rtt-if^x^ 

*ift*Sfo. b7>S>**©»f&SlttBI3+® 

tt) ©*BfcfcDfcfcSJ:3fcftOT"ra©**3*bv^ 
[0 0 4 6] H4tt N 01 C^bfc^ny^BICiffla-r 
5^1©HJfSOJKSSOiJ6Sia-e*?)x i*S2, 4, 6 
CWJSS-T*. c:©1?ffi&T-tt x »^©»J»««2i:b^ 
fiHEE/V7-MOS h7>y^ («T> dtlfcftOTW 
h7>^^Q2fcfBf) &ffl^fe0iJ£^bTV">£o b 
5 > ^ * Q 2 life £ x-fcf^ 7" U —5" a >m n?- v 
MOS b^>i>;**T-S?>»K ^W^-bSgH^b:?^ 

1 fcty-f H-ff* D > C CIT-ttffiijaPffl b 5 >^** Q 

-b~C&So ^£^#-b*£&fcfc^J;dftfl3iJ 
ifflh7>^^Q2Sffll<\ JSiJ<S©*W :*--b*£^ft 
^3aj£&Mb-Cffl^Tfc«k^ 0 jgJfiRpfcyx 

b 9 >vxt> q 2©^- b itemt zmmt btataw 

ClfALftfeO'C, Rplifct^lilMfiSACDi^iffi 

Z l©yai^-W£Ett»V|Ufff*S. ^-ftto-fe, b 
7>S>**Ql©=ii/**«<&j&*l~2VgtfE&SK fill 
Wffl b7>^;**Q2©y-b^ffct±:3i^*«(fc&s 

©#-b**^£nfcVM±«#K:*-3T^a. b 
9 > 9 Q u Q d *» £> ft 5 |slHKDffi£-tfSB 1 ©SO® 
ISIltffilU *©y-b4$?GK^gi5*>£>^;L*>*l 
Zfm&S 1 kftS. Vp#^-*««t£«*&-r 

[0 0 4 7] filT* l94©@B©lbft&igl»-rs. 3ET 

uutitMttK-zt&s b5>y^^Q i©=Ji^*«a 

5 Q 2©^**;H±— £©^— *«S£&im* 

JiKft^Twc^-So ££T-(5fcA£rx©tW£#gftb 
rnu^^»(ft* s ffiipt±#bfei:-rsi:> cncee^ 

Tf&JffiW b 9 > * Q 2 ©^ +• *;Higl< ^[qj^Nioj^ 



(8) 

t<STbfei:-r?)i:, 4-&ttf&J3Pfflb7>^;**Q2© 
ffl b 9 Q 2 (DWmfrh b 5 >S?^4r Q 1 ©n V 

[0 0 4 8] ^->^-7j®ST-feS#v !8-©f&J 

®§ssi#36»rm-^b-c> ^-^*s?*e.iafj^*^ 

io 'J7'ft5l*a<J:-5fc«S*e«)«^ *©ttttttfH»ffl 
b9>^**Q2£j££j«tfx;5o ^bTb9>^^^Q 

i©au*#s{ii#±#Ut&#>;5^ »JSPfflb9>^ 
*Q 2tt«fc f)«^ab^fv^^i:^b-rs©T\ 

cy^~l««*SBR*nTl>*i:, »$it©3l£t££fci:£ 
£>£fflii£:&3o -r&fc>t>> b7>^X*Q l©iMfJ© 

mmm^&^x&%MM(Dm.i*&<, «toT03©i 

B 3 ©<t-5 **3K*«M»fli b 5 Q 2 ©^ 

<bbft^o <to-rc:©^Ms M»fflb5>^^Q2© 
ttJStt^— ^«MS«EbKl<V 1 >*iK:@*o-rv^5As, 
-e©di:fc:li^< N ^-xnm&zomr-YV l 
SabtffliSt:§|gfeiPtiSo ^TaTJffl^-f^-^ 
b 5 ^©^-^^?fr e, ©«SK§| gft § B;$IT 

[0 0 49] aWfttJRTBu n l/^^®EI±Jgi^IE«{5i 
VcCJfeoTV^S. «toT»J29ffl b5>^^^Q2©y 

30 -b^s : ?^3l±^9>7'$^^fciE«^i^4S5li□$nTv^T^ 

So ^©.tat, «att^^3^v^T^ift^sf^^©«^^^t 

\tz(Dmmifimmiz^br, b 9 q 1 ©^>r ? 
40 [0050] ±13© «t a 04 1 ^-r^ss©jf^©aj 
-xnm,<Dmi&ifiBjMtiiZ ^©^ b^> 

^SCli:fe^<, ^-^S^©tt*&^ST- b 7 >S>* 

^ASjai^-rscih^^vNo ^-^«^§ita< 

b7>^^Q2*s{£ffiln;t^-5fc«), d©fffl©S7J# 
so [005 1] ZZX\ h7^7^Q10iS-lfE# 
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$ q 2<d v—xw^msat t ? q i <d^-x 

[0 0 5 2] ±gB©ibf^K:ov^Tl!5#)&«l#*^. * 

-r b 5 q i ©we • 3 £^-r 

i:s*©iWfr&8U 0U;LtfO . 5 VW&t:\^tztiMm& 

i t>rm 3 ©£ ? sirs ? t-r «• 

TIB (&1) ^m-r«to{C^t-5o 
[0 0 5 3] I c =aI B - V CE - (8(1) 

fc£ U a : 

2) sn^-r<taK:^So 

[0 0 5 4] I B = /?V B E - (&2) 

*bT, Wfflh5>^^^Q2fc:*ittS«^-«E# 

*m&> TIB (tic 3) 5££^-rj;-5££Se 

[0 0 5 5] I B =r (Vce-Vbb) - (IS3) 

£*i£©5££^rbTV C Et lc©M^£to"*"^ T 

[0 0 5 6] 
[&4] 

Io= — Va, 2 - (@C4) 

P + y 

[0 0 5 7] -T^t.*,, ±fB©«fc-5&#tt£#oh7> 
3^©iifcS©«to^t^»<^i:C^So -©MfSl 

a, ±m mti) ~ w.3) ata 

bT-^So t-£fr*>> ^>^**©fiS#m^i:}SftM 

ffi£^bfe££CV C Ei s *><fc-5£:l23*©j£B©,fc3;fe 
ftSfc < 5 <fc -5 JCW© bTfcltfcf, 3m m$st#-en 

%\ffi&lz X -5 d i: ttfc V * d i: £ £ 5 „ 
[0 0 5 8] tfe, *»PWM^ >W^*il«t 



(9) 

iff 

3 h7>^**£|g»-r?>[E]E§i:bTfflV^fts HiSrX 

1\ V C E#A£&^T^lSI±h7>^;**Ql#$£fg 
bT^&^J8fWj &&&tZ> 0 mt<Djj&X\t, £©$ 

M$:^S^[pIT*fe5^f>. V C E#ftT-ifc-5fcV»-5;:£:fci: 
io ftiJfflI^h7>^^Q2Ji'<-^«git&®|gf1-Sttfi|{C 
&Tl^ ^©io^Ffltt^-OffilJffll^Sl* 5 ^-^ 

««stwe5i:bT&> ^-©©jffl^a 2 &z.n*mm 

bT^-^S3K(iffi^j^ . 
[0 0 5 9] 3©«tdtm-©SiJfflI«1S2©iM^ 

i:fe«a©afcig£AD£3'i>g&&^©-t\ IB-© 

fflwusa 2 ii«e*©^-©ftijffli^g i ©@ss^ts*{;ft 

££i:i>d*i££b6££:&£v\ > 
[0 0 6 0]#K, 05 i±> 01C*Lfe7D'v^0i: 

4 <D®m*$ h tiWBICff -5 fc#>£«if£titlls]E&A£tt 
inbfc«fiET*feSo £©3&f^*i@f&A©tt;fjDfc«fc!K 
TIB© -IT i: < 0 4 ©0E& i t) $ 6 KgBSffl&ftJSPtfpIH i: 
«;So Sfcs fci:^«SiJ®fflh7>^^Q2tbT® 

30 4T-{i5 ? 7* , ;-^3>Sh5>^^^^^-DTV^fc^ 
d©«figKl < tn«-)aSfl<]35:3iWN>^^ > 
**£<$5ci:*K ife»^C<totl±pIM0Sh7 

[ o o 6 1 ] 0 5 <ommmmm^Aizit, v 1 1 lx y 

iibtAAU V2©fil^g5-rsc:i:t J:t)^ ffiS© 
np^^«<iiVcE*S:^-rsc:J:*,qJlgT-$.5. 
40 £&£8(*JfMlBlBAI^ ^f.Kh^^^Ql©^ 

[0 0 6 2] dT\ d©io{c^->«®tc*jttS=JU 
^^m^-^fiti^ofeaijffli^^ofc^©, tui30 

i 8©io^^— ^sfga-rspwM-f »^-^© 

b 5 >^^^ £|g»bfci;£©a&||l£o^T8lSi-f3. 
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?0i/2 viTX'&^X' isau -tm&x-Tm bx 
asa»©a^ ^-^Mnssmt^-*©^^ 
i^*£te«^*Wis©^&chT\ *}g(isy&© 

1 / 2 J£TF©«^ b^Mft^ i: ^ o Z. £ C£ 5 C 
[0 0 6 3] * U huIBEI 1 7 ©cfca&ffiifttWST-ifc 
ftfcf, Ell 7tfCDS&tn;RxCDfBttv SOT&©IE«{frV p 

jii^w Txffse£ft3«ffi&ifa i vhtst, i o o 
A<Ds<-zmm*mttztbiz o . o 4 q c=( 5 - 1 )/ 

1 0 0 OD £b&l*ftfc£&£&V^ f Ut, 5 V©IE« 
X 1 0 0 A©»Sfc&Wi3d£:rt>^ ^-^^a^ft 

1 0 0 0 AT-* 1 0 0 AXbm&>%i< 5 0 OWfcSJ, 
%1$.frlZi]s>7i?mm&l 6 0 0 AifeftTVce=0. 3 
VT&ftfcf, ^nC«tS^HMis gW*0.3Vxi 

000A = 300W£ bi>£ ^^©f^T* fctftl 

[0 0 6 4] *^oWfflltJ:nK^-^«iiKI 
Bi:nb**m«£i c £;©gSiSMis 06 tzftfoTZ Y 5> 
VZ?Q KD-nutffefemm* l 0 0 0Ai:-TSi:> 
TIB (»5) ST'^^tl^o 
I'B=1 0"4x I C 2 ... (&5) 
LtcifiiXs 3V^^t^fe«85T-feS 1 0 0 0 AifiU- 

tz&^-xnm&m b 1 o o at\ ±iaa^w 
mmifi%&<D¥ft<D5 o o At-feti^ *©£ i&mit 

^—XMMte. 2 5 AT-& 5 x ±I3W B «i±ia© 1 / 4 © 
1 2 5WT-SFt?o ££fc3l^*«ifo!> s /£f&© 1/1 0 
b V ^ Tfi«i£&£fT B#C l±, ffiffll m Y 7 > 9 * 

* Q 2 & e. ©^tt-fr v ^ 5 Wgfl[ i: v ^ -5 iHf c 

45. ^-**« h 5 

S^>T*fe, ##6IE©#:££{£oTPWMf&«fTV\ 

[0 0 6 5] 3©ioC, ttKiOaiSIb*® 
<fc -5 £ AflrCfi***-* £ SitftS S8£ffi#B#* 20* h £ 



(10) 

25 

[0 0 6 6] EI7fc^ ® 1 t^bfcyD^^0{c 

1 tOfmomtfO^ £ffe©0B&0T-;& 
aii3iS*« 7 £*tofcf 5 . El 7 ©Bi&fc^ ffjfllft h7> 
S^*Q2 t&3aj£il5ffimR3£&i^b;t:fc©T-&£. 

mifi{&<te^xmfflmb7>i?zf>Q2ifiL%^mizft 
-5%, vcE<Dt>-r&-&&miz&-2x&?i'?*mmifiM 

io *«beu ^isttnm&MKftizm.tixLs.^zii* 

©S<Sfit* s ^t&© 1/1 0 0 0, -r^t>*>HuI3 (IS 5) 

^{d*5VATi±ic=o. i A&mnztg(D'<—zmm.i 

OjuAZ&mi-ZtiSb^ BufBVpAs+5Vi:-rn{f 5 

o o k Q*gfle£^e-r*vfcf.£v^ fflmmv? 
>^^Q2i: isxmmmtz*>mnMm<D&\^imt£ v 
^yvxtzm^xb^o 
[0 0 6 7]»:t:, 08tt, H2t^bfep r D^^0t: 
ffi^fS^ 2 ©*JS©ff^©HlKEIT-fe ?) , MIBit*« 

^^^Q2^-©»Jffll^ai ^^©«©3i:©Mt^ 
SEbT^5fltfiS;T-<fc3o d©«td35;*JiS;i:-rsc:fc{cj; 

»), y^yvxtoi \(Dmmmvi\±z.n^x(Dmm.<Dm 
mtffl&K-, mmmb^yisxfQziz&^x^-xn 

nm-tfimmRi y 5 yv^z. q 2 &^^^tjitti-5 

fcfc^.ftlJffllfflh7>^X^Q2{C^3r-F^M 
[00 6 8] ifet, EJ 9 &s *&W(Dm 3 ©^S£©ff^ 

^^-ruiE&EiT-fet), m3ffi&m9KLMm-tZo zti& 

7>^^^Q2tt^»t*ffii:^-pTV^, ffl^tc^-^ 
Y^yVXZQi WZ^'t^i.o^'DX^o 

b*u cinTtt^-y^-yciawkiiijafiJ^-^* 
ntMma^m*'^mit?><Dizmm^\>xL^oo 

40 Cl©«t^^:tt^^^tt1^^cS*^^^?.3^^^«liKfit*s1Sv^ 
^{c®^t^S*)©i:^«^n-5o d©«to^»fllt 
ttlfoirztzlsb, EI9©tgSS-r-{i> Hul3EI5tin^T$e. 
tffilM«b7>i?^^Q3, Q4^0ttin^.fco 

[0069] mm&miTZo ^mmv^y^^^z 
twmm h^v^Q 2©y- bfig^tsiguiCiiHiEs 

A©Ul^4§?i:©Mk:^-rSo ^ 6t®Jffliffl h 5 >S? 

Q 3©^- MH?tt5*r U -> 3 >®p^^^;i/M 
OS h^>i^^^Q4i£^b*tEI94 , ©4S : ?G' 
^tlTV^5o d©4g?G'k:H:®-©«^S 2ifiXtfT 
$o 5o d©MOS H5>^^Q4ttEI^©^[Rlt:^y 
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[0 0 7 0] »c, z:©lHlK©iMt*lftwrSBiFK:, ft 

£bT^3 Y^yvxfQ lfct, Hectic a -OH, 

T-s-Oi/L lttKifit^-* fcb < ttSEifrt-* fe<ffffl5W 
£*bT^si:bTfc,J;^o — 01 0fct, 09©® 

^bfc4.©T*feSo -T&frTfeH 1 0 "ON" i:^ 
fit*tibTf9><. ^bT "OFF" h^bfc«8KI±, h 

TbT^-So 

[007 1] ±I3©1&B§£S-3V^ |8| 9 ©IM^^UiB^ 

©MWflf h5>$>**Q2^ Q3, Q4tt^tl*> ruf. 
Sij tfliT-fc 5, h 7 Q 1 ^ilttSgSr^-T 

3 fct8«4 A#©ttf|±, 3 U * * fttfEffitttt* fc±# 
btiQ)< 0 ^bT> «ififfi#01 0«*©j£A©«fcd£# 

-cm$iVim~& : i7*mtbz>b~tZo c©Bf, isi^tcz:© 

tllffl F7>^^Q3 ©ffidfflI«^©SffiSiE0»e>ft 
^bT$iJWfflb7>^^Q3SrjWtt^-r5o d© 

^Q4©«®t«te,-r^ «ijffltfflh7>^^Q3©y- 

HifPJftOT 1- 7 >^X#Q 4©^£*W;T- KD 2ti 

b^y^^Q 2©y-h4 , ©«mt«8r£tv5©T\ 
mmm h7>^Q2 ©£^ia©j8iri;tt«:a&Hjg 

l©3U**«{iti:±#bl;i:b«>> *£T'«!]«>TfMffllffl 
h7>-^Q4 (Dflfltf^ttiE® ffifttt i: ») » flpffli 

[0072] -ebT&t, *wm^ (m-(Dm^s n 
q 2 &imtmmKimmT''<-zmm*&i&-rz(D 
tfo b^u v^yv^tQ 2©@^^nfe 

*T*T4s^T<S$T*SYbbTt)e>oTttBSo 

T\ SJ®fflh7>^^^Q3*fg|&t-€>^-©®^S2 



(11) 

20 

t < as -efct^BgcftiMffl h 5 q 3 #3£ib& 

<^ «fc o 1ZT 3 fc&ftjftlffl h 5 > ¥7, * Q 4 *mVT^ 

ffl h 5 > * q 3 ©y- h Mtii^ft 5tt8i ?> > mam 

[0 0 7 3] £©Sg-©{S^S2T*&3#, Z>t~o<D?j 
fSl^USiilfet^l,. 094>tFT*^b 

tzm—(DUmmt l ©aj;fr*3^o«ffl:s:sa* bT* J; 

fc<£-5«G-4>aa# N fctttf#*h7>^^ffl^ 

^«E*«»V*j6|*&C. b U Jtfi: bTiiJffllffl h =p > 
^^Q4$:|g»bTt)i^^ < , $fc, !g-©$OT$SB 1 
^M^rtt^^ff-rnii^-^*^©*^*^^^ 
■TS. bfeASoT, «^t^D||JSif^J:>3^-^SM© 
ie #ft*si£iJEbfedi:£t&£qbTs CljxS h U^t 

[o o 7 4] m9iZ7jk-rmmx\ kt^mi 8©^- 

tt^— >*>©BB N S«3K:M-r^§»^±0 1 0 4"©^ 
B©«td^««tflT?fet3, c:ni±-i>^A-r5:fc*,H5til 
©^->3j-^iS|fr©fB«t fJigi-*, ioT^->2T>©^ 
Cttifiaift^— ^««EJ: ^)'J>b«^t^v^«^ais^^^^ 
3Clfc£fc£o b*>U -^n{icti*T-©IQS©^S§T- 

bms bfc «£ a ^ irex««EC; ^av^«^i!ET•tt^ < , a tr 
v^^->^->&ita^)Sg^^^:tif*5^§^©^-^» 

[0 0 7 5] ifefc, 01 Hi, #28BJ3©£g4©fefS©JB 

®©[§K0-r$.!), «nEW*!i3K:*f«-j-«. mi it: 
40 <D®tttmh\.x-3v?*?mmm*m^xuz> 0 ^\ 

«^ffi©®Hff{±^^ ^^ig^FT-*J:v^ d©«to(c-T 

aT-fes., asut*i[p]ESA{i, ge,^ti?>3i/^^ii 

o J: d CSUSiffl h 7 y*J7.$ Q 2 ^(mfctftfrr -5 fe© 
so ^^-^^©Bim^S^bT^V^T^x SA^^ 
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tZk.MW$m*&fa±TZJ3fa-ehZii>e>, nut* 

lamno^^y b??>zti*sb->xb, t 

[0 0 7 6] b*>U ^©AdaaifiKTtts avwt 

fcfc*ft£j&bT^-*«^£ifc£ft^£-5 C^-^SM 

mtil3L^Zk:\ZtZ.-?-C{;£.5o £ftfcfc0!l;U;f 131307© 
<fc -5 JWftttftfiMlE bT£ < # 1> Hill 

ft 2.' i^T, «#ft«ttiBfre-* * b < t&E&E- 
^SWBSWfcaibT^S. ;©J:o^l«lt«li 

1301 8fflPWM^f >M— *©«/$fc:}3ttS 

*Q 1 1 *>b<fc£Q 1 4T&3i:-r*Uis ^— *^©tB 

[0077] mi 2<D®&tz}$\i2>$k.m*miznm<D 
tutas i otraiycfc*. -r^^-fesi o* 

Tv "O N" fcjj* bfcUHffflfci: h =7 >PZ* Q l ifi rm 
«&snr»^c««(tts*ibTifl><. -©«> tttttftttt 

SdhtfcSo ^£bT "OFF" fcifcbfcMIMttx h5 

-f ;p L 1 SitiSlSH:^ *-h'D3Io TS^ bT 
*>t). *©lE]l8©rt^mfc«fc!)&*K*^fflli<£Tb 
TV^o «aflft£USHtt£<Z)||lk ^-f*-H*^bfe« 
8ES«E£tftfclbT^5. *lsX, 01 0#©^B£:fctt 
£»Mmi^>^**Q l©#<g# r^gfj 
»j tftb5i:#©«SKflT-feS^ il2©I^fli 

4n &ffibT^S«Sfcfci:IE;S|pl£©-T\ h5>^**Q 

2at-7taiSibtb$i ( \ d©is-r-»ic©^ 

©-<-***>£S5$Sj-r5$Sf6fc*ft^o 
[0 0 7 8]«t, 013lt *^©ffe©^)(6©^ 
£*-r®SS0T-fc3o 3©@Ktts > 7 Q 1 1 

bTs 2a«©3i$ y*^£#ofc©£fljv>fc09-efc 

5o an\mm^>xm^^h^> t J7,^X'^>?>o -t 



(12) 
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1/1 0 0 0 0 ftJNtt? i: bT^»tfe4)©T?fcSo <fc^ 
T\ ±fcS^-©Jii y**(h?EK: 1 0 0 0 Aifimtltl 
J£, SB-©*5 v^*«?E* fcttdftCtttfUbTO. 1 
A©«^#Mn5^o{±*E,frT-&£. ;r©^-©:n~ 
y#W¥E' ©«^1l£;fei:;Lfcf0^©«fcoSu 
>7*OPlt«tS««EtftUi|n]|&ttfttHbT*JfflIfflb7> 
^**Q2£§iI51-£;ih#T-£3o d©«£o£»l# 
io ii N h5>^^Q 1 hbT'i>^^^t,©^fflV^5Cl 

[0 0 7 9] 01 4I± N *^©^5©HS£©^ 

fig©@]B&0T*fe t)s ftJf3W#JS 1 0 KfcfJSTS fc©T?& 
3. £<0|§|»tt x ttJPgfflsH&AS'TN i-oitS2 
£^bTftJ^^£^#*.5fc©T-;&.5 8 0i4{c 

s^-a mw%M\B\mA<Dmm\mmm i i 
©fcnais ^^^^siis^M/SbTjg^^-^siStAs 

jo «Ens«t'5t:»Wfflb7>^^Q2©ffiiJffliit8^K: (#J 

fflifflh^>^^^Q3^^bT) m^-rst)©T-$.5o 

[0 08 0] i-©MSl 1 A 5 r^jij #<gT-i&5 i: 
§^ ffe©»jffllffl b^>^^^Q2, Q3, Q4J±^nt> 

«a«s§xfts 0 ^*«EnsasiE©tt«i^ 051301 
o©s*)t-;&3o mmfa^i o^©^A©«t^5a«si 
^-©w^ani^M^ (m-<D 

©^ mmfcz<Dft&m^£mmmtmb<tz&- 
©«^s 2 (fct^fi^-©ffiijfflisa 1 ©m^sg^F© 
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